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Our Cover Picture 

T O many railway enthusiasts, the old sema¬ 
phore signals—for so long, and in such great 
variety—were always fascinating. Our cover 
picture this week is from a photograph taken by 
Mr. O. Marcus, of Edinburgh, and shows a 
gantry of signals at Perth. The arms are of the old 
Caledonian Railway pattern. Incidentally, one 
of the features of C.R. signals was the provision 
made for adjusting the position of the spectacle- 
frame longitudinally, clearly visible in the picture. 

Wanted—A Passenger Track 

A NOTE from Mr. R. A. Smith, the Hon. 

Secretary of the Perranporth Society, tells 
me that they have an exhibition in prospect to be 
held at St. Michaels Church Hall from July 24th 
to 26th. They are desirous of having a passenger 
track in operation, but have not yet reached the 
affluent stage of possessing their own track. Is 
there any West Country society or private owner 
who would be kind enough to lend, and if possible 
operate such a track for the three days in 
question ? The Perranporth members would be 
very grateful for such co-operation, and, as some 
modest return, would be willing to accommodate 
one or two helpers as guests for the period. Space 
for a run of 60 to 70 ft. of track could be provided, 
and an engine or two would be additionally 
welcome. Offers should be addressed to Mr. 
R. A. Smith, c/o Mr. A. A. V. Westcott, St. 
Piran’s Road, Perranporth. Loan models for the 
exhibition would also be appreciated. 


I HOPE that intending entrants in the 
Competition Section of our Exhibition will 
not unduly delay the return of their entry forms. 
We want to display the models as effectively as 
possible this year, and, at the moment, it looks 
as though space is going to be at a premium. 
Practically all the space available for trade stands 
has been booked, and we are now giving our close 
attention to the best method of showing the 
competition models to advantage. If there is a 
rush of entries at the last minute we may have to 
close the acceptance list at an earlier date than 
contemplated. We should especially like societies 
who have their eye on the handsome Club Cup to 
send their nominations in good time to ensure the 
effective display of their members’ work. This is 
the first year in which there is a Club Champion¬ 
ship to be awarded ; I hope this distinction will 
be worthily competed for and worthily won. 


M R. K. J. EASTON writes 

“ I was most interested to read in 
‘ Smoke Rings ’ in the issue for May 15th of the 
two Post Office officials who contacted members 
of the North Staffordshire Society—I was one of 
them! The other was Mr. C. H. Taylor, a 
member of the S.M.E. I am myself a member of 
the Harrow Model Railway Society, and the 
Gauge ‘ 1 ’ Model Railway Association, being on 
the committees of both those bodies. Our duties 
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take us to various parts of the country, and in the 
course of our travels we make it a habit, whenever 
possible, to contact model engineering societies 
in the localities we visit. In this way evenings 
away from home which can so easily be tedious 
become hours of profit and enjoyment for our¬ 
selves, and, we hope, for those with whom we 
come into contact. We feel that we are doing 
something towards bringing closer together all 
those who, though they may live far apart and 
belong to different societies, have one absorbing 
interest in common. During the trip referred to 
by Mr. Lockett we also spent enjoyable evenings 
with Messrs. Dunkley and Owen, of the Coventry 
Society, attended a meeting of the Sale Society, 
and were entertained by their secretary, Mr. 
Williams, and met several lone hands in North¬ 
ampton, Stockport and Chester. I have also met 
members of the Salisbury and Exeter clubs, and 


Waterline Models 

W E publish herewith an interesting photo¬ 
graph of a group of water-line models 
made recently by Mr. W. R. Finch, of Potters 
Bar. The warships will be easily recognised as 
the battleship H.M.S. King George V, and the 
battle-cruiser H.M.S. Hood. The tanker is the 
Comanchee, which belongs to the Anglo Ameri¬ 
can Oil Co. The models are built to the scale of 
50 ft. to 1 in., and the amount of detail included, 
much of which I fear will be lost in the reproduc¬ 
tion, is highly creditable to the builder. The 
comparison between the fullness of the fines 
of the tanker and the fineness of those of die 
warships, especially in the case of the King 
George V, where the fineness is combined with 
tremendous beam, is both interesting and instruc¬ 
tive. The tanker is shown in its post-war 
colours which, in the photograph, tends to 



Some interesting water-line models by Mr. W. R. Finch 


through the latter met Major Sparkes, whose 
excellent drawings of G.W.R. vehicles I have 
often used over the last fifteen years, and with 
whom I have since spent several very interesting 
evenings. I should like, through you, to send my 
greedngs and sincere thanks to all the friends we 
have met, and to suggest to others of your readers 
whose duties take them away from home that if 
they cared to follow our example they would be 
delighted at the welcomes they would find, and 
would at the same time be strengthening the 
bonds of interest and friendship between societies 
and between model engineers as a whole. I would 
add that any model engineer visiting London 
would be very welcome either at my home or any 
Friday evening at meetings of the Harrow Model 
Railway Society. My address is 91, The Avenue, 
Wembley Park, Middlesex.” 


obscure the fine detail work. The builder made 
his own designs for the warships, basing them 
on numerous photographs, and the information 
contained in “ Jane’s Fighting Ships.” The 
tanker was built from authentic drawings pub¬ 
lished in die Shilbuilding and Shipping Record, 
some years ago. The models were built in the 
usual manner, with wood for the hulls and basic 
superstructure, card or cartridge paper for the 
smaller details and for the funnels and metal 
where metal was specially applicable. The two 
warship models are now on loan to the Imperial 
War Museum, which is in itself a tribute to their 
accuracy and workmanship. 
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Mr. C. Gregory's model of the “ Fantome II ” in full sail 


T HE Society’s annual Exhibition concluded 
on April 12th after a very successful four 
days, in which over 2,000 people paid to see line 
examples of craftsmanship by the members 
and visitors of the above Society. The Soc¬ 
iety’s Championship Cup was won by Mr. C. 
Gregory (Cowes) with his fine model of the 
Fantome II in full sail. The other awards were 
as follow :— 


Locomotive Section : 1st, Mr. S. Slade (Cowes), 
with his 2 j-in. gauge G.W.R. saddle-tank. (This 
locomotive performed valuable passenger work 
during the latter part of the Exhibition). 2nd, Mr. 
W. Gammage (Cowes)—boiler for “ 1000 ” class 
G.W.R. 3i-in. gauge locomotive. 

Power Boats : 1st, Dr. H. S. Drummond 
(Yarmouth)—twin-cylinder steam launch. 2nd, 
Mr.-Hobbs—launch. 


Mr. S. Slade’s 2.\-in. gauge G.W.R. saddle-tank locomotive 
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during the summer to mention that this 
model can sometimes be seen in full sail 
on Sunday mornings. This boat is named 
Emma Ernest. 

Aircraft (Flying ) : ist. Mr. H. Hebor 
(Cowes)—rubber-powered “ Dorland.” 
(Solid) : ist, Mr. C. A. Wooldridge 
(Cowes)—D.H. “ Tiger Moth.” 

The “ Visitor’s ” Cup was won by Mr. 
E. C. Crabb (Ryde), with his “ Tribal ” 
class destroyer, H.M.S. Afridi. 

Other outstanding models included 
old-fashioned steamers by Mr. G. Weeks; 
air-sea rescue launch by P. Jewel (junior 
member) ; a number of finished parts 
for “ Hielan’ Lassie,” by Mr. P. Shotter, 
and a similar display of parts for 
“ Fayette ” by members of Messrs. 
Saunders - Roe Apprentice Training 
School (average age about x6J years). 

Messrs. J. S. White & Co. kindly 
exhibited the “ Noah’s Ark,” with which 
they took ist prize recently in London. 
(Incidentally, the model-maker for J. S. 
White is a member of the Isle of Wight 
Model Engineering Society) j also a 
fine model of H.M.S. Contest , the first 
all-welded destroyer. 



Messrs. Saunders-Roe showed in the Air¬ 
craft Section a i-in-24 scale model of the new 
Saunders-Roe flying-boat, the S.R. 45, which 
will weight 130 tons and carry 100 passengers. 
Another model of the S.R. Ai, the first jet- 
propelled flying-boat, was also exhibited by this 
company. 

Portsmouth Model Engineering Society also 
exhibited a fine show of models. The centre of 
interest was around Mr. S. Summerscale’s 
chassis of his 3 J-m- gauge “ Silver Jubilee.” 

Andover and District Model Engineering 
Society contributed with Mr. Pemble’s “ His 
Master’s Voice ” show train. 

The prizes were presented by Mr. W. Hoare, 
Vice-President, who congratulated the winners 
on the quality of their workmanship, which is 
encouraging as an indication that we are getting 
back the craftsmanship which has lain dormant 
so long. 


“ Play-time Work ” 

We are informed that an Exhibition under 
the title of “ Play-time Work ” is to be held in 
Exeter at an early date. The purpose of the 
Exhibition is twofold—(1) to demonstrate the 
wide range and high standard of hobby crafts¬ 
manship, and (2) to emphasise the value of con¬ 
structive relaxation as a defence against the 
strain of modern life. The net proceeds at the 
exhibition will be devoted to the St. Loyes 
College for the Training and Rehabilitation of the 
Disabled. All types of exhibits will be welcomed. 
The Hon. Secretary is Miss Ruth Buller, Downes, 
Crediton, Devon. 


[J. Butler 
>r ” 15-c.c. 


4 -stroke 





WHY 

A MODEL 

by Edgar 

M ANY model engineers have been fascinated 
with the idea of the rotary-cylinder engine— 
by which I mean an engine of the reciprocating 
type in which the structure and working parts 
change places—in other words, the parts which 
are normally stationary rotate, and vice versa, 
forming a mechanical demonstration of the Law 
of Relativity. Engines of this type have been 
made to work by steam, compressed air, hydraulic 
pressure, and internal combustion ; and as most 
readers are aware, examples of the latter class 
played a very important part in the conquest of 
the air, though they are now completely extinct. 


NOT 

ROTARY? 

Westbury 

I have seen several more or less complete or 
elaborate imitations of the rotary type of aircraft 
engine made in a miniature form, as dummies or 
to work on steam or compressed air ; but few 
model engineers have ventured to go all the way 
and make them as proper internal combustion 
engines. This is not surprising, in view of the 
practical snags which experimenters have en¬ 
countered in any kind of multi-cylinder engine of 
small size ; and it is only within recent years 
that the possibility of reducing cylinder capacity 
to a size sufficiently small to make a reasonable 
miniature of this type, has been demonstrated. 
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But many of my correspondents have given 
a lot of thought to both radial and rotary engine 
design, and a recent long and interesting letter 
from a reader in the Midlands is typical of many 
in which the latter type of engine is the topic of 
discussion. I have taken the liberty of para¬ 
phrasing and abridging his letter. 

“ On reading your article on ‘ Multi-cylinder 
Developments ’ in the issue of The Model 
Engineer, dated December 12th last,” he writes, 
“and after seeing the illustration of Mr. Gerald 
Smith’s excellent 18-cylinder radial engine, 
I feel prompted to draw attention to another 
type of engine which seems to have been com¬ 
pletely neglected—namely, the rotary type, as 
exemplified by the Gnome and several other 
engines used in aircraft in the 1914-18 war. 

“ I had formerly considered the modelling 
of this type of engine too formidable a proposition 
even for the most ambitious model engineer, 
but after reading of Mr. Smith’s and Dr. Fletcher’s 
engines, I begin to think there are possibilities 
in this direction. By a coincidence, a little time 
after the above article appeared, I came across 
a book on engineering drawing in the local 
library, among the plates in which was one 
showing the too h.p. Monosoupape Gnome 
rotary engine, together with a short description. 
The information, though somewhat scanty, 
proved so interesting that I thought that some 
further particulars would be of general interest 
to other model petrol engine constructors, 
especially as some of the principles may be 
applicable to more orthodox types of engines. 

“ As the dimensions of the engine were given 
in metric terms, I have converted them into the 
nearest equivalent English measurement for the 
convenience of those interested. The bore and 
stroke of this engine were 4J in. and 5! in. 
respectively ; the cylinder was machined from 
a cast steel forging, head, barrel and fins all being 
turned from the solid. A remarkable feature 
was the extreme thinness of the cylinder walls, 
which were only 0.059 in- thick. The lower 
portion of the barrel was provided with flanges 
which engaged grooves turned in the seatings 
of the split crankcase, the cylinders thus being 
clamped between the. front and rear halves, 
studs and nut for securing the cylinder being thus 
eliminated. Keys were fitted to prevent the 
cylinders from rotating. A light boss was welded 
into the cylinder head to take the sparking plug. 

“ The single large valve was centrally disposed 
in the cylinder head, and measured 24 in. across 
the head ; it was fitted with a leaf spring and 
operated by a roller on the end of a rocker arm, 
actuated by a rod from tappets in the crankcase. 
Its seating, which embodied the rocker bracket, 
was made from a forging, clamped in the head 
by a screwed locking ring. The piston was of 
cast-iron, elaborately ribbed, machined to a very 
thin section, and fitted with one ring of normal 
type, plus a special ring known as an ‘ obtura- 
teur ’ ring.” 

My correspondent goes on to discuss further 
details of this and other engines, many of which 
are punctuated with a question mark, and in one 
or two cases evince some slight misapprehension, 
as he admits there are many points on which 
he is not at all clear. He concludes by saying : 


“I do not know whether you have had any 
experience with this type of engine, or whether 
you consider it, and its working principles, to be 
too antique to warrant discussion ; but I know 
that everything connected with research is sure 
to meet with your approval, and I hope you may 
be persuaded to make some comments on these 
interesting and ingenious engines in 'Petrol 
Engine Topics \” 

1 Well, to deal with last things first, I certainly 
have had experience with rotary engines in the 
past, and I do not consider any engine or its 
working principles to be too antique for dis¬ 
cussion ; in fact, no mechanical principle is ever 
completely obsolete, and although it may die 
out in one form, it is almost certain to crop up in 
another, sooner or later. So, far from having 
to be persuaded to comment on these engines, 
the real danger is that I may be tempted to loose 
a flood of reminiscence about them, which can 
only be stemmed by the Editor’s blue pencil. 

There is no doubt about the attraction such 
engines offer to the lover of ingenious mechanism, 
though their advantages suggested by my 
correspondent may be largely fallacious, or 
cancelled by many serious faults and limitations. 
From the purely practical angle, the static 
radial type of engine—which pre-dates the 
rotary, and still survives in a very healthy state 
at the present day—is a much better engine, 
and presents fewer headaches in design. But 
as I have often pointed .out, petrol engine builders 
do not have to be for ever anchored to utility 
considerations, but should be quite prepared to 
model an engine for the sake of its interest alone. 
What builder of a dignified historical side lever, 
steeple or beam engine ever worries whether it is 
as efficient as the modern type of steam engine ? 
If we are to be true model engineers, it is the 
engine that matters, not the job to which it can 
be harnessed. 

The rotary engine undoubtedly marked an 
epoch in the history of aviation, and supplied 
an early need for an engine of high power/weight 
ratio, which made all the difference between 
success and failure in many of the aircraft of the 
period. It was condemned as a mechanical 
nightmare by many practical engineers when 
first introduced, but it did the job ; and as it was 
one of the first types of engines to get into a 
stabilised state of development by the time war 
broke out, it was adopted for use in most of the 
lighter classes of scouts, fighters and reconnais¬ 
sance craft. I have vivid recollections of the old 
Avro biplanes fitted with the 100 h.p. Monosou¬ 
pape engine, which, after distinguished war 
service, were used for trainers for some seven or 
eight years after the war, under the affectionate 
nickname of the “ Flying Crab.” But an even 
earlier contact with this type of engine was in a 
job with a firm making components for them, 
including cylinders, in respect of which, I can 
substantiate the statements made regarding the 
light section of the finished job. 

Speaking from memory, I believe the billets 
of steel from which the cylinders were machined 
weighed about 60 lbs. when received in the rough, 
arid finished up weighing about 34 lbs. The 
material was extremely difficult to machine with 
the tools then available—there were no super 



Rear view of 50 h.p. Gnome engine, showing magneto with distributor ring, carburettor and 
oil feed pump 

(From an exhibit in the Science Museum, South Kensington. Reproduced by permission of 
Sir F. K. McClean ) 


high-speed steels or tungsten carbide in those 
days—and the mortality rate of the slender 
tools used for forming the fins was extremely 
high. Altogether, this job was not exactly a 
popular one in the machine shop, and some of the 
other components of the engine were not much 


Valve Operation for Gnome Engines 

The original form of Gnome engine, which, 
as far as I am aware, was the first successful 
rotary to be used on aircraft, had its exhaust 
valve located in the cylinder head, and the inlet 
valve in the piston, as illustrated in Fig. 1. 
The latter served as a transfer valve from the 
crankcase to the cylinder, and was operated 
automatically by the difference in pressure 
between the two sides on the suction stroke. 
In this, and most other rotaries, the stationary 
crankshaft formed the induction pipe, and the 
carburettor was attached to its rear end. It was 
necessary to provide measures to counteract 
the centrifugal forces on the valves and their 
operating gear, and it will be seen that the inlet 
valve was equipped with pivoted counterweights 


to balance its mass and prevent it flying open, 
while the exhaust valve rocker was actuated by a 
tension rod—the reverse of the push rod nor¬ 
mally employed on o.h.v. engines—the inner end 
of which operated a subsidiary rocker through 
roller contacts. Timing of the exhaust valve on 
this type of engine was more or less normal, 
and the whole of the air-fuel mixture entered 
the cylinder through the automatic inlet valve 
in the piston. 

A good deal of trouble was experienced through 
the sticking or mechanical breakdown of the 
elaborate mechanism of the inlet valve, a not 
uncommon occurrence being explosion or fire 
through the ignition of the entire volume of 
combustible mixture in the crankcase. The 
later form of the Gnome engine was the Mono- 
soupape (single-valve) type, in which there was 
no valve in the piston. (Fig. 2.) 

As the operation of this type of engine is 
somewhat of a mystery to many people, a few 
words about it may be of interest. The single 
valve in the head acted not only as an exhaust 
valve, but was used also to take in the bulk of 
the air required for combustion : the fuel, 
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mixed with a small amount of air, was admitted 
from the crankcase by way of a ring of ports 
uncovered by the piston at the bottom of its 
stroke. For this reason, the valve remained open 
for practically a complete revolution of the 
engine, opening a little earlier, if anything, 
than a normal exhaust valve, and closing some 



Fig. r. Section of 50 h.p. Gnome engine cylinder, 
showing automatic inlet valve in piston 


time before the completion of the inlet stroke ; 
the remainder of the stroke produced a partial 
vacuum, which served to draw in the rich air- 
fuel mixture through the cylinder ports. 

It will be fairly obvious that an engine of this 
type could not be fitted with an exhaust pipe, 
as this would result in drawing back the products 
of combustion into the cylinder instead of pure 
air. Another point is that early exhaust opening 
was a necessity to prevent gas, or possibly flame, 
being forced into the crankcase when the ports 
were opened at the end of the firing stroke. 



Under normal running conditions, crankcase 
fires or explosions did not occur with the Mono- 
soupape engine, because the mixture in the crank¬ 
case was too rich to ignite ; but they could and did 
happen if the mixture became weak, due to 
partial choking or cutting off of the fuel supply. 
For this reason, engine control relied more upon 
the ignition switch than anything else, and 
“ blipping ” was the accepted method of con¬ 
trolling speed anywhere below a fairly narrow 
range. 

( To be continued) 


MAKING A SLIDE VALVE-SPINDLE 


I HAVE found the following an easy way of 
making a valve-spindle which allows for 
some adjustment, even under steam. 

The method may not be very new, but, so far, 
I have not seen it adopted by anyone else. 

On the piece of rod selected for making the 
valve-spindle, two small steel washers are brazed, 
so that the valve back, after slotting, will slip in 
between them. 

If, by chance, more brazing material has been 
applied than necessary, the spindle can be 
put into the chuck and the washers turned up 
on their inner faces so that the valve will fit as 
required. 

The washers must be of a diameter so that 


they will pass through the hole in the back end 
of the steam-chest which will accommodate the 
dummy gland, or a packed gland can be used. 

The adjustment is by screwing the valve 
spindle in or out of the fork without disturbing 
anything. The fork is provided with a long 
collar and is afterwards secured with a lock-nut. 

It will be noticed that just the one slot in the 
valve back is all that is required, instead of having 
to provide a cross-slot to accommodate a nut. 

The idea also cuts out the job of filing two 
flats on the spindle, and the valve is free to drop 
on to the port face, and there is no need to reduce 
the diameter of the spindle to pass through the 
tail gland.—C. V. Bavin. 






T HE building of this model was the outcome 
of a rather quick decision taken one Sunday 
afternoon, whilst “day-dreaming” ; one of those 
periods when one starts thinking of several ideas 
without coming to a conclusion on any of them. 

At this moment, my eyes happened to settle 
on a small power unit lying on a side table. 
This little engine and boiler, which I had been 
making during odd moments, had only been 
finished about three weeks previously. Instantly, 
I thought that it was about time that it was put 
to the use for which it was meant. No sooner was 
the idea visualised, than the deed was done ; 
out came my pencils, paper, rules and drawing 
board, and the “ Venus ” was born. 

Having made and completed my first boat 
some months previously, the designing of this 
one did not prove quite so difficult. Nevertheless 
a few headaches were “ gotten ” before a satis¬ 
factory drawing was completed. I worked to the 
full scale on paper. Therefore the’drawing was the 
actual size of the “ boat to be,” the scale being 
£ inch to i foot. 

Materials decided upon, for construction were 


STEAM LAUNCH 

VENUS” 


by J. E. Jane 



sheet tin, brass, aluminium and steel, witn a 
yellow pine dowel for the mast. 

The whole job was completed in about three 
months. Unfortunately the weather being what it 
was, I was unable to run a trial until quite 
recently, when the results were quite favourable. 
The weather conditions on this occasion were 
superb, so I was able to let the boat have its 
fling. The speed was not by any means excessive, 
about two knots being its limit. The running 
time was twenty-five minutes. With no wind 
about, the response to the rudder was very 
satisfactory. 

For the purpose of obtaining the required 
lines, I traced my original drawing on to some 
brown paper, pasted it to the tin, and cut around the 
lines with the shears. (This method certainly 
seemed to minimise the amount of filing required 
for the purpose of “ trueing ” up). It was then 
bent into shape and soldered together. The 
transom plate was then cut out and soldered into 
position. Next the centre line was marked out 
and a hole drilled to receive the stem tube. 

The Main Deck was then made, being cut 
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from a separate sheet with provision for the 
cabin, cockpit, and ventilators. 

Cabin. Templates were traced for the cabin, 
pasted on to the tin, and cut out. The window 
positions were then chiselled out, filed to the 
scribed lines, and cleaned off. The top edges of the 
cabin walls were “ lipped ” over for the purpose 
of receiving a sliding roof. The cabin, in sections, 
was now soldered to the main deck. Beading 
of ig- in. brass wire was then cut and shaped 
to ht the edge of the main deck and cockpit, 
but was not soldered into position until practical 
completion of the boat, prior to painting. 

The remainder of the deck components, 
were now put into position and soldered. 

The hull was once more attended to. An hour 
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time, and ran for some twenty-five minutes, 
before the “ meth.” ran out. 

Details of Painting 

Main Deck and Sliding Roof: Light ivory. 
Cabin walls : Brown. Hull : Upper part, 
black, with J in. buff line, lower part, red, with 
white water-line. Mast : Stained walnut colour. 
Note :—All lines, number and name were hand- 
painted. 

Power Unit : Engine 

Oscillating, single acting, one cylinder, made 
from brass tube i J in. long, in. inside diameter. 
Piston, Rod and Big End : ground from one ..olid 
piece of steel | in. diameter. Flywheel : from 
l£ in. round brass. Universal Drive : from a brass 



Mr. Jane’s smart steam launch, “Venus” 


spent in the bathroom satisfied me on the question 
of buoyancy, and the power unit location. The 
completed main deck was then placed temporarily 
in position and the boat checked for “ water¬ 
line ” position. These details having been 
ascertained, and attended to, the work of fitting 
the propeller tube, stern tube, and the soldering 
of the main deck commenced. (Needless to say, 
this was not done in one night, but was spaced 
over a period of a couple of weeks.) The boat, 
being now more or less complete, the wire 
beading, previously mentioned, was then soldered 
on, cleaned up and polished (as it was intended to 
be left bright). The propeller shaft and rudder 
were fitted, and the propeller screwed on. 

A power test being now indicated, I pumped 
some grease in the tube, collected some “ meth.”, 
filled up with water, and once more repaired to 
the bathroom. The engine “ got going ” in good 


disc. Engine Support: shaped from one piece 
of sheet iron 22 gauge. Face Block : of brass, 
sweated to frame. Displacement Lubricator : 
from f in. dia. brass tube, located on the main 
steam pipe. Steam Pipe : ( in. inside diameter, 
copper. Exhaust: | in. inside diameter, copper, 
connected by rubber-tubing to exhaust outlet on 
boat. Brass “ Splash ” : Cover fashioned from 
sheet brass, fitted over cylinder, to prevent oil 
and water splashes to side of boat. Boiler: 
Copper tubing, 4) in. x 2 in., fitted with external 
water tubes of i in. dia. copper. A £ in. dia. 
brass rod passes through from end to end, and 
protrudes for * in. at either end. These rod ends 
were screwed 5 B.A., and are used for supporting 
the boiler casing. Inner Boiler Casing : of 20-g. 
sheet iron. Outer Casing : of aluminium. 
Outer Funnel: fashioned from sheet brass, and 
('Continued on page 694) 
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G CRANKS 

120 DEGREES 

by Philip Cox 


D URING the building of my 3J-in. gauge 
“ Pacific,” I was faced with the task of 
setting the crankpins at 120 deg. to each 
other. I didn’t fancy the set-square method, so 
the grey matter was stirred around and the 
following method was finally evolved. 


plates stood on edge on the lathe bed, the centre 
crank was put somewhere near the vertical. A 
try-square on the lathe bed was used to finally set 
the crank. This was an easy matter, because the 
crankpin and the axle are the same diameter, and 
the centre portion of the axle between the webs 
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Two pieces of i-in. frame steel were filed flat 
along what was to be the bottom edge, one plate 
was then marked out, using the well-known piece 
of geometry to obtain the anglebetweentheholes. 
The two plates were next clamped together— 
taking care to keep the prepared edges level—and 
the in. diameter hole drilled and reamed. 
Then, using the jig made to drill the crankpin 
holes, the other two were drilled, opened out and 
reamed f in. diameter to take the crankpins 
previously pressed into the wheels. All that 
remained was to turn a couple of locating pegs 
out of a bit of J-in. B.M.S., a push-fit in the plates 
and wheels. This completed all the jig making 
necessary. 

I now needed some flat surface ; what better 
than the lathe bed ? So to this I turned. The 
crank-axle was dealt with first. A wheel was 
mounted on each plate, being located with a peg 
and the crankpin ; I took care to get the crank¬ 
pins in the right holes, that is 120 deg. apart, then 
the wheels were pushed on to the ends of the 
axle—not forgetting the axle-boxes. With the 


had been left in for this purpose. The solid axle 
kept the assembly stiff while the wheels were being 
pressed on. After checking round to make sure 
that everything was so-so, the plates were removed 
and both wheels pressed on together in the bench 
vice. The centre portion of the axle was cut out 
and that part of the job was finished. 

The other two pairs of wheels received similar 
treatment, but with these there was no crank-axle 
to deal with. 

On some three-cylinder engines the inside 
cylinder is more steeply inclined than the two 
outer ones and this makes it necessary to advance 
the inside crank relative to the other two. The 
method I have just described can be successfully 
employed, but to set the crank-axle make a gauge 
similarto a try-square, but with the upright blade 
set over from the vertical by an amount equal to 
the difference in the incline of inside and outside 
cylinders. 

In conclusion, I should like to say that the free 
running of my engine certainly justfied the small 
amount of jig making necessary. 


6£ 5 






wmmm&imm 


by L. G. Tucker, A.M.I.C.E. 


M ANY model engineers must, from time to 
time, come up against small “ civil 
engineering ” jobs of one sort or another, a 
concrete floor in the workshop, or the con¬ 
struction of a garden railway or model speedway 
track. I would like in these notes to try and 
give some useful information on the subject, 
in the hope that it may be of assistance. 

Concrete 

This material is used for many purposes 
by model engineers, and careful regard to certain 
principles will result in much stronger material 
without increasing the cost. Many text books 
may tell you to use a mix of say, four gravel : 
two sand : one cement, but do not generally 
stress the important point, and that is, the 
amount of water to be used. It is a definite 
fact that the less water that is added, the stronger 
will be the concrete, and this factor probably 
has more bearing on the strength than any other. 
The amount of water in the mix, including 
what is already in the gravel and sand, should, 
if possible, be kept down to about half that of 
the amount of cement used, measuring by weight 
and not by volume. This may, I realise, give 
a dry mix and cause the work of laying the 
concrete to be harder, but it mil give added 
strength. If you must use a wetter mix then 
also add more cement, keeping the water/cement 
ratio as half. To illustrate my point as to the 
strength depending upon the water/cement 
ratio the following figures may be of interest; 
all apply to the same mix in so far as the ratios 
of gravel, sand and cement are concerned, and 
to hilly compacted concrete. 

Water/cement ratio .. 0.3 0.5 0.7 0.9 

Compressive strength 
in lb./sq. in. at 28 

days .. .. 8600 5400 3200 1900 

The choice of gravel and sand is of less import¬ 
ance and an “ all-in ” or “ as-raised ” ballast 
can be used provided that it is reasonably clean 
and not too sandy ; if can even be used when it 
is “ oversanded ” provided that the water/ 
cement ratio is kept correct, but the resultant 
concrete using normal proportions of cement 
will be too dry to work easily, and this is a case 
where an increased quantity of cement, and hence, 
of water, is recommended. 

It should be noted that if an “ all-in ” ballast 
(this term is applied to the mixture of gravel 
and sand, as dug out of a pit, and which is not 
sieved or screened) is used instead of separate 
gravel and sand, the proportions of the mix 
will be different. Let me explain it in tjjis way, 
the gravel, (i.e., stones of size in. and upwards) 
has a percentage of voids in it ; the amount of 
sand added is approximately equal to the volume 
of these voids ; with a 4 : 2 1 mix, the two parts 
of sand (by volume) are added to the four parts 
of gravel (by volume) and you will, theoretically, 
have only about four parts of the combined 
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mixture ; this varies quite a bit, of course, with 
different gravels and for really high grade con¬ 
crete, tests are made beforehand to ascertain the 
exact proportions. In actual practice the amount 
of sand added is such that in the example quoted 
above you would probably after adding the sand 
find that you had four-and-a-half parts of the 
combined mixture; this applies in the case 
of most ballast in this country. But “ all-in ” 
ballast is gravel and sand already mixed and the 
equivalent mix when using this would be, say, 
four-and-a-half parts of “ all-in ” ballast to 
one part of cement. Confusion is often caused 
by referring to six-to-one concrete; some 
engineers would mean four gravel plus two sand 
to one cement, others would mean six gravel 
plus three sand to one cement, or with “ all-in ” 
ballast, six ballast to one cement; and it is 
well to be clear on this point. 

Mixing 

In the actual mixing I think that the old rule 
“ Turn over twice dry and once wet ” is a good 
one for hand mixing ; the mixing of the materials 
in their dry state first before adding the water is 
certainly important. Another factor which 
influences strength (and durability) is the amount 
of compaction achieved j the concrete must 
be rammed down hard, using a heavy punner 
or heavy wood plank or tamper, so that no air 
bubbles remain in the concrete. Too often is an 
apparently nice finish obtained, say, to a concrete 
floor by using over wet concrete, and then 
working with a light tamper, bringing all the 
“ fat ” up to the top ; this may give a smooth 
surface, but it is one that will wear quickly, 
always be dusty, and the concrete itself will be t 
porous, will lack strength, and be very liable ' 
to damage by frost. 

After it is laid, concrete requires curing; 
once the initial set has taken place, cover the 
concrete with sacking or straw, and keep it 
soaked in water for seven days. A concrete 
floor will also benefit from about three applica¬ 
tions of sodium silicate (one part sodium silicate 
to five parts of water) sprayed on liberally ; this 
renders the concrete less pervious to grease, etc. 
Never, of course, lay concrete in frosty weather, 
the precautions that have to be taken to enable 
it to be done in such weather are too extensive 
for amateur work. 

Reinforcement 

For reinforced concrete, do not use galvanised 
iron or steel, the concrete will not adhere to it 
properly. Do not mind the iron or steel being a 
bit rusty, provided that there is no loose scale 
on it ; the concrete will adhere to it all the better. 

In normal work steer clear of rapid setting 
cements; use rapid hardening if you like. 

( Continued on page 698) 





Mr. B. Bagnall constructed this excellent example of 
Hollywood Annie Boddy” while stationed in the Pacific 


I N 1945, we published two 
contributions submitted 
by Petty-Officer B. Bagnall; 
one appeared in our issue 
for May 3rd, 1945, and 
described a first attempt at 
constructing a small petrol 
engine ; the second article 
appeared in the July 5th 
issue, and described a simple 
vertical engine made for his 
young son. 

Almost immediately after 
sending in those two articles, 

Mr. Bagnall sailed for the 
Pacific; but he evidently 
had in mind the construc¬ 
tion of a J-in. scale loco¬ 
motive while he was away, 
because he took with him 
castings for cylinders and 
wheels, a drawing carefully 
removed from a bound 
volume of The Model 
Engineer, a quantity of 
silver-steel and a collec¬ 
tion of Model Engineer 
taps and dies. 

He went to the East via 
the U.S.A., crossing the 
States by rail, and gathering a few American 
publications in New York and San Francisco. 
He also had the privilege of riding on the foot¬ 
plate of the engine for more than 100 miles ; 
but that, apparently, is another story! On 
arrival in the Pacific, he found himself fortunate 
enough to be stationed on a repair-ship. 


It seems that, on the 
principle that an enthusiastic 
model engineer is not daunted 
by unorthodox conditions, 
Mr. Bagnall set to work in 
spare time and produced 
the locomotive seen in the 
illustrations herewith. It is 
his first coal-fired engine 
and has hauled two passen¬ 
gers. The cylinder bores, 
however, are showing signs 
of under-lubrication, which 
may be due to long runs 
under compressed air, as 
well as to the use of a not 
particularly satisfactory ar¬ 
rangement of hydrostatic 
lubrication when the engine 
is in steam. These faults, 
and a few others not noticed 
before, are being rectified. 

Mr. Bagnall returned to 
this country last September; 
but, due to the prevailing 
conditions, he has experi¬ 
enced great difficulty in re¬ 
storing his workshop to its 
pre-war standard. How¬ 
ever, the modifications to 
the engine are to be completed in order 
to make the fullest comparison between 
the methods employed at sea and in the 
home workshop. Then, we hope, he will let us 
have a detailed description of the construction 
of this engine in such interesting and^unusual 
circumstances. 
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“L.b.s.c.”— AN OIL-FIRED B< 


S OME of the builders who have completed the 
chassis of “ Juliet ” and intend to fit an 
oil-fired boiler, are saying “ please don’t make us 
wait until the description of the loco-type boiler 
is finished, or we shall be hung up for a job.” All 
sereny, anything to oblige! So here is an 
illustration or two, with a few constructional 
notes, on the alternative boiler, which will enable 
them to “ get cracking ” as soon as they like. 


came the water into the tube again ; and imme¬ 
diately it reached the part of the tube in the lamp 
flame, it flashed into steam and the performance 
was repeated, until finally the tubes cracked or 
burst. After several experiences of this kind, I 
always fitted either a new inside barrel with three 
tubes only, much larger in the bore, or else cut 
the small tubes out, plugged the holes, and 
replaced them by three larger ones. Another fault 
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Arrangement of oil-fired boilt 


Beginners might care to learn that in this boiler 
they once more have the result of practical 
experience in the actual work of locomotive 
building, embodied in the design and construc¬ 
tion. Your humble servant has overhauled and 
rebuilt dozens of both commercially- and 
professionally-made engines with water-tube 
boilers, and in all of them there have been faults. 

The chief fault of one commercial design in 
particular was the bunching together of a number 
of small-diameter water tubes, ranging from five 
to nine, these having a big swan-neck where they 
emerged from the barrel at the back end— 
which was good—then continuing almost to the 
extreme end of the barrel, right up close to it 
and parallel with it, which was jolly bad, and then 
finishing up by entering the barrel with an almost 
right-angle bend, which was worse still. When 
getting up steam with an oil-burner on one of 
these contraptions, it sounded like a machine-gun 
in action ! The water in the horizontal part of the 
tubes being rapidly converted into steam, blew 
the rest of the water out of both ends and left the 
tube dry. As soon as the steam had gone, back 


was that the small tubes became furred up when 
the boiler had been fed with impure water, and 
promptly burnt out as soon as the oil burner got 
busy. With the original “ poison-gas-plant ” 
firing, they merely became red-hot, and contri¬ 
buted nothing at all to the steaming of the boiler. 

Other boilers had a cast backhead with a water- 
space at the bottom, something like I have shown 
here, but retained the small tubes with the 
horizontal part and sharp bends at the front end. 
These did not kick up such a shindy as those first 
mentioned ; but they rapidly burnt out, because 
any scale and dirt in the water settled at the 
bottom of the “ downcomer,” as it was called, 
and soon blocked up the rear ends of the 
tubes. One specimen had the downcomer 
blocked solid, right up to the barrel ; I sawed 
it off, to see exactly what was in it, and that was 
what I found. 

Other people realised the shortcomings of the 
usual water-tube boiler, and tried to improve it. 
The late Mr. T. W. Averill did away with the 
bends at the leading end, and by distorting the 
holes after drilling, he gave the tubes a straight 
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run-in. This was an excellent idea which I per- closed in with a piece of sheet copper, same shape, 

petuated in all the water-tube boilers that I brazed in. This provided a water-space of the 

personally built; you see it on the reproduced same area as the backhead. A hole for the end 

drawing. Carson’s introduced a cast backhead of the barrel was cut in the upper part, and the 

incorporating two water-legs, into which were three water-tubes were fitted in holes in the 

fitted two large tubes (about ^ in. diameter on lower part. The water-tubes were perfectly 

2|-in. gauge locomotives), but they still retained straight, and entered the barrel by Mr. Averill s 

the front bends, and there was no provision for method of distorted holes. This made the boiler 

cleaning. Several other attempts at improvement very similar to the well-known Babcock & Wilcox 
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f oil-find boiler for “ Juliet ” 

came to my notice, but none of them got right to 
the bottom of the whole business. Anyway, I 
did a bit of experimenting, and found that by 
putting in the front ends of the tubes on Mr. 
Averill’s system, and entering the rear ends, not 
at right-angles to the barrel, but on the slant (the 
| forward and rear parts of the tube being at 

I right-angles, with an easy connecting bend) there 

I was a good circulation set up from front to back, 

and the tubes kept clean. I used a loco-type 
| backhead of flanged copper, and brazed the inner 

l barrel straight on to it. This type of boiler 

J steamed wonderfully well, but it had one draw¬ 

back, viz. the amount of backhead space available 
for fittings and mountings, was limited to the end 
diameter of the barrel. 

The Final Development 

To get more space for fittings—as much, in 
fact, as on an ordinary loco-type boiler, I took 
the combined-backhead-and-downcomer idea and 
made a few improvements. My backhead was of 
flanged copper sheet, as on a loco-typej the space 
between the edge of flange and backhead was 



boiler, as far as working principles were con¬ 
cerned. By putting three cleaning-plugs in the 
backhead, right opposite the ends of the water 
tubes, they could be cleaned out, and freed from 
any accumulation of scale or “ fur,” as easily as 
sweeping boiler tubes. Any deposit in the bottom 
of the water space could easily be removed, by 
stirring it up with a wire through the tube- 
cleaning holes, or through a special plug placed 
lower down, and then washed out with a jet of 
water. The water-space provided extra heating 
surface, equal to the door plate of an ordinary 
locomotive firebox ; and to prevent as much as 
possible the usual waste of heat through the 
outer casing, same was lined with asbestos 
millboard. Such is a brief specification of the 
boiler required for an oil-fired “ Juliet ” ; and 
here are a few notes on how to build it. 

Outer Shell 

The outer shell, comprising the barrel and 
firebox wrapper, is made from 18-gauge sheet 
steel, following the general instructions given for 
the copper loco-type barrel and wrapper, with 

689 





the model engineer 

two variations. One is that the smokebox may, if 
you so desire, be in one piece with the barrel; in 
that case, the barrel part will be 2 in. longer than 
the loco-type barrel. The end will be carried on 
a smokebox saddle of the usual type, and the 
front closed by a casting carrying a dummy door 
and hinges, this having a spigot turned to a tight 
push fit in the end of the barrel, and saving all the 
work of making a separate door and accessories. 
Secondly, there is no need to braze the joints ; if 
the lap joint and the throatplate flanges are 
nicely riveted with 3^-in. iron rivets (brass or 
copper will do, but iron ones are better for steel 
work) they will be quite O.K., as there is no water 
to leak out. Holes are cut in the top as shown, 
that for the dome being in. diameter and f in. 
for the safety-valve. If you are using one- 
piece construction, the chimney hole should 
be made fin. diameter, the hole for the blast- 
pipe J in. clearing, and for the steampipe \ in. 
clearing, the location of the holes being shown on 
the drawing. 

If a separate smokebox, such as a “ Petrolea ” 
casting, is desired, make the barrel same length 
as that on the loco-type boiler ; that is, 7} in. 

The shell is lined with f-in. asbestos millboard. 
If this is cut to size, and then wetted, it will bend 
readily into a tube without cracking, and when 
dry, will retain the shape of the boiler. The part 
inside the barrel will “ stay put ” if the edges are 
just butted together ; the part inside the firebox 
casing can be secured by four large washers, about 
f in. square, made from the same stuff as used for 
the shell, and fixed by a 3/32-in. or 7-B.A. screw 
and nut through the middle, as shown in the 
cross-section. Cut away the asbestos, of course, 
where it blocks the dome and safety-valve holes, 
and leave about f in. of the firebox casing clear 
at the back end. 

Backhead 

The backhead is made from f-in. sheet-copper, 
same as the loco-type, but allow for the flange to 
be a full f in. depth, measured on the inside. File 
off any raggedness, so that the flange is smooth- 
edged all the way round, and of equal depth. 
Now cut a piece of 16-gauge sheet-copper slightly 
larger than the backhead itself; in this, cut a 
2j-in. hole, and drill three f-in. holes, at the 
positions shown in the illustration. See that this 
is perfectly flat, and that the backhead flange, 
when same is laid on it, makes full contact all 
round. Next, cut a piece of f-in. square copper 
rod, and fit it between the backhead flanges, 
exactly as described for the foundation-ring of 
the loco-type boiler. Temporarily clamp the 
plate against the backhead flange, and put three 
rivets through plate, piece of rod, and backhead, 
same as described for the throatplate section of 
the foundation-ring of the loco-type boiler. Now 
lay the assembly in the brazing pan, plate down, 
and backhead on top ; if the plate springs away 
from the flange, either tie the parts together with 
some thin iron binding-wire, or put something on 
top that won’t hurt by being heated. Apply wet 
flux all around the joint, and braze it, using easy- 
running strip, or else Sifbronze it. Don’t use 
silver-solder for this job, as it will either melt or 
crack open when doing the barrel joint. Pickle, 
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wash off, and dean up. Now put a £-in. drill 
through the tube holes, and make countersinks 
on the inside of the backhead ; follow up with a 
7/32-in. drill, and tap J in. by 40, working the 
tap through from the backhead side. 

An alternative method of fitting the plate is 
shown in the small detail sketch. In this, the 
plate is cut to fit inside the backhead flange, and 
the bottom edge is bent in to meet the backhead, 
thus dispensing with the piece of foundation-ring. 
The backhead flange must be at least f in. deep 
inside, for this form of construction, to allow for 
the i- in. water-space, and a little fillet of spelter 
all around the joint ; otherwise there is nothing 
to choose between either method of construction. 
If using the first described, leave the plate pro¬ 
jecting beyond the backhead flange until the 
larger part of the brazing and silver-soldering is 
completed ; it can then be filed flush with the 
backhead flange before assembling into the 

Inside Barrel 

A piece of 2j-in. by 18-gauge seamless copper 
tube, measuring 11J in. long after the ends have 
been squared off, is needed for the inside barrel. 
One end of this is closed by a flanged 16-gauge 
copper plate made exactly as described for the 
smokebox tubeplate of the loco-type boiler. 
Drill a 9/32-in. hole in the middle, and tap it 
&-in. by 40 ; drive the plate in flush with the end 
of the barrel. At 4i in. from the closed end, drill 
three Hn. holes at £-in. centres. As the tube will 
probably be hard, you can kill two birds with 
one shot here, brazing (or silver-soldering with 
coarse-grade silver-solder, such as Johnson- 
Matthey’s B6 alloy) the end of the barrel, and 
softening the metal round the tube holes. After 
pickling, washing and cleaning, insert a bit of 
|-in. round steel rod in each tube hole, and force 
it down into the position shown by the tubes in 
the longitudinal section of the boiler. 

Cut three pieces of i-in. by 22-gauge copper 
tube, each 9 in. long ; well clean the ends, and 
insert one on each tube hole. Now put the open 
end of the barrel into the big hole in the backhead 
assembly, and the ends of the water tubes in the 
small holes, carefully lining up the whole issue, 
so that the tubes lie parallel with the centre line 
of the barrel. The joint between the barrel tube 
and the backhead plate, and both ends of the 
water-tubes are then silver-soldered with 
coarse grade silver-solder or B6 alloy. Stand 
the assembly in the brazing pan on a layer 
of coke, with the barrel pointing skyward, put 
some wet flux (I use either Boron compo or 
Tenacity No. 1 for jobs like these) around barrel 
and tubes, and heat up the whole doings with a 
blowlamp, until hot enough to melt the silver- 
solder when applied. A 2)-pint lamp is quite 
man enough for this job ; in fact, a i-pint lamp 
will do it, if it is well pumped up, and the party 
behind it has patience enough to hold it until 
sufficient “ therms ” have been applied to the 
boiler. 

After doing the back end, lay the barrel on 
its back in the coke (no need to pack around 
it) and blow straight on to the ends of the tubes 
in the distorted holes until they, and the sur¬ 
rounding metal, are hot enough to melt the 
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silver-solder. I -1- 

recommend be- 
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clean up and file 

the backhead plate flush with the flange; then try 
the assembly in the steel casing. Temporarily clamp 
in position and mark off the location of the dome 
and safety-valve bushes, through the respective 
holes in the casing; then remove the inside assem¬ 
bly, drill the holes as described for the loco-type 
boiler, and fit the bushes, which are also the same 
as die loco-type. These can easily be silver- 
soldered in by giving them a dose of “ Easyfio ” 
flux (Tenacity No. 3), blowing straight on them 
with the blowlamp flame—no coke packing 
required—and apolying a little “Easyflo”; 
failing that, use borax-and-water paste and No. 1 
grade or best silver-solder. Pickle and clean up, 
and Bob’s your uncle as far as blowpipe artistry is 
concerned. Billy Muggins himself ought to be 
able to make a first-class job of such a simple 
boiler, with a little pluck, patience and per¬ 
severance ! 

Staying and Assembly 

One solitary longitudinal stay is required, and 
that is exactly the same as described for the solid 
longitudinal stays of the “ Lassie,” being a piece 
of fj-in. copper rod irj in. long, screwed ^ in. 
by 40 at each end, and furnished with a couple of 
blind nipples made from f-in. hexagon rod, 
screwed fg in. by 40, and the whole doings 
inserted as described for the “ Lassie.” If you 
put a smear of plumber’s jointing around the 
threads on the nipples, you won’t have any Welsh 
vegetables growing around them. The hole in 
the backhead, for the nipple at that end, is drilled 
and tapped exactly ]- in. above the centre-line 
of the outer casing. No stays are needed in the 
water-space at the bottom of the backhead, as the 
three tubes silver-soldered into the inner plate 
will effectually prevent any tendency to bulge it 
out; whilst the thickness of the backhead itself 
enables it to stand the pressure without the aid 
of any additional staying. 

To hold the boiler in place in the outer shell, 
drill a few No. 41 holes around the firebox end 
Of the steel casing, -fV in. from the edge ; one 


opposite each end 
of the “ piece of 
foundation ring ” 
at the bottom, and, 
say, three more 
each side at about 
ij-in. centres. Put 
the boiler in the 
, casing, adjusting 
it so that the back- 
head is vertical, 
and projecting 


M 3 bushes should line 
up with t * le ‘ r re ~ 

TlPk tr^iS es aid 

nutT kLL the insid£ boilej . 

. b rrel should lie 
Alternative arrangement horizontalj as 
of backhead shown . Run the 

No. 41 dri 11 
through the holes in the casing, with the inside 
assembly temporarily clamped in place, and make 
countersinks on the backhead flange ; follow up 
with No. 48, and tap either 3/32 in. or 7 B.A. 
Use brass round-head screws for fixing, with a 
smeir of plumber’s jointing on the threads. It 
won’t matter a bean about these screws pierc¬ 
ing the water-space, if brass screws are used, 
and the threads are O.K. You have to screw 
the fittings into the water-space, and no water 
leaks around the threads of those when fitted 
properly! 

The front end of the casing is closed by a 
casting representing an ordinary smokebox front 
with door and hinges, which our advertisers will 
be able to supply. It should have a chucking- 
piece cast on the front; and all the turning it 
needs is merely chucking this in the three-jaw 
and turning the step to a tight push fit in the end 
of the casing, as shown in the longitudinal section. 
You can reverse it in the chuck, and grip by the 
turned edge, then face or part-off the chucking- 
piece, centre it, drill No. 48 and tap 3/32 in. or 
7-B.A. for the stem of a pair of dummy handles, 
for sake of appearance. As mentioned earlier, 
anybody who wishes to fit a separate smokebox 
can do so. The complete cast smokebox which 
needs no saddle, as specified for “ Petrolea,” is 
just right for this engine, and can be used by 
making the barrel of the casing 2 in. shorter than 
shown (that is, 7i in. from end of barrel to 
throatplate) and fitting the smokebox exactly as I 
shall describe for the loco-type boiler. A separate 
smokebox can also be made from a 2 (pin. length 
of 3f-in. brass tube ; this will also be described 
in connection with the loco-type boiler, also 
the saddle, which is needed to support it. As 
the whole, of the backhead is a “ water area,” 
same as on the loco-type boiler, the arrange¬ 
ment of fittings, regulator, blower, gauges 
and so on, will be the same, except for the 
addition of the feed clacks, which will have to 
go on the backhead instead of on the sides of 
the barrel. 
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r T^HE recent 
X articles on 
motion-picture 
subjects suggested 
to me that I should 
break the ice and 
submit my “ new 
baby.” The con¬ 
struction and de¬ 
sign of this mach¬ 
ine was born after 
reading a paper by 
the Society of 
Motion Picture 
Engineers on 
“ Film Drives,’ 
which described 
the mechanics of 


the i 


' stabi- 


wheel to great 
lengths, and its 
use as a means of 
maintaining con - 
stant velocity of 
film past the scan¬ 
ning beam. 

drawings (general 

etc.), little realis¬ 
ing the amount of 
work involved, the 
midnight oil, cig¬ 
arettes and cups 
of tea, to be ex¬ 
pended for the 
next two years. 

As two sound- 

quired, I resolved from the start to build them 
progressively, side by side. The main frame pat¬ 
terns were first made, and the castings (C.I.) were 
taken out for planing and boring for the two 
spindles. 

The main sound-shaft is of tensile steel, and 
runs in a bronze beating at the front, and a 
self-aligning race at the rear, adjacent to the main 


flywheel. The fly¬ 
wheel is io in. dia¬ 
meter, but is not 
shown mounted in 
the photographs. 

The sound-shaft 
and hold-back 
sprocket shaft are 
coupled by two 
gears, 2 in. dia¬ 
meter, at rear of 
the main casting, 
but behind the 
rotary stabiliser 
wheel. 

The stabiliser is 
complete as a unit, 
and bolts into posi¬ 
tion on the main 
casting. 

The stabiliser- 
drum and shaft 
was turned out of 
a 11 in. diameter 
billet of nickel - 
chrome steel, so 
as to be fairly 
resistant to rust¬ 
ing, and is moun¬ 
ted on two ball- 
races. The stabi¬ 
liser wheel con¬ 
sists of a thin oil- 
tight aluminium 
shell, rigidly se¬ 
cured to the film 
drum shaft. In¬ 
side the shell is 

. ‘ ~ mounted the inner 

flywheel, on a 
rigid double-row ball-race. The clearance 
between the two wheels was originally, machined 
to a clearance of 0.002 in., which called for some 
very careful work. This was too much of a good 
thing, and the clearance was increased to 0.007 in., 
as the thinnest oil locked the wheel and shell 
almost solid. The design requirements were that 
the inner wheel must have a minimum of three 
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device when fin¬ 
ished for nearly a 
whole evening, and 


les the kinetic 
:rgy of the shell, 
ling brass . for 


outside diameter 
of 5|- in., this was 
only just managed 
under the present 
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shell. The oil 
coupling between 
the two wheels 
then slowly pulls 
the heavy inner 
wheel, till it 
reaches sound 
speed. The fric- 


holds the 
in contact 
he stabiliser 
by spring 
re. The 
or scanning 
is mounted 
1-races, and 
the doublet 


sprocket, effec - 
tively isolating 
disturbances from 
the drive (mostly 
96 cycle). The 
loop is maintained 
with the drum 
running in step 
with the sound 
sprocket, yet with¬ 
out any mechani¬ 
cal drive to the 
drum. “Hunting ” 
between the sound 
sprocket flywheel 
and the stabiliser 
is controlled by 
the inner flywheel 
giving and taking 
energy through 
the oil, to and 
from the shell. 

The scanning system is the direct type, with 1 
slit in the lens tube, adjusted to throw a beam or 
the track 0.0015 in. X 0.085 in., and was mads 
with gunmetal castings. The objective is ; 
“ Bausch and Lomb ” iox. The condensers anc 
doublet lenses were ground for me by an optician 
The gears and main flywheel were the only othei 
jobs done outside my own workshop. 

Lateral guide control of the film is by verniei 
control at the top of the upper drum. 


in the sound-head 
and is housed in 
its own compart¬ 
ment at the front. 

All parts are 
chromium plated 
(dull) with 
interior of the 
casting cream and 
exterior black 
(Dulux hand- 
sprayed). The 
projector - head 
shown with the 
sound-head is * a 
“C.&W. Senior*; 
the rear shutter is 
Australian - made 
and similar in 
some respects to 
the famous “ Sim¬ 
plex.” Ball-races 
were used when¬ 
ever possible, as 
, . the unit was 

designed to avoid static friction; races and 
rollers only contacting the film. The switches 
on the excitor lamp compartment door are the 
motor (i h.p.) and excitor lamp (10 v. 8 a.). 
The drive to the projector is by 8-mm. chain 
from the main sound shaft. All the shafts were 
turned from nickel chrome steel, and finished 
with laps to fit races and sprockets. Other parts, 
such as screws, pad rollers, etc., were case- 
hardened for twenty minutes. 


STEAM LAUNCH “VENUS” 

{.Continued from page 684) 


capped ” with in. dia. wire. Burners: 
fashioned from three | in. dia. cartridge cases. 
These are attached to an inlet pipe of j in. dia. 
brass, and rest in a tray of sheet brass. Meth. 
Container: Built up from sheet brass, an old 
oil bottle “ end ” being used for a “ filler.” 
Various Components 
Propeller Shaft: i in. diameter steel rod. 
Propeller Boss: from an old solid brass bullet. 
Propeller Blades : (3) from sheet brass. Bollards : 
from brass wood screws. Pairleads: from 
I in. square brass. Rudder Tube: & in. diameter 
brass tube. Rudder: Sheet brass. Tiller: 
Brass rod. Quadrant: from sheet brass, and 


notched at about 2 deg. intervals. Masts 
and Yard : from white pine dowels. Mast 
Truck: End of knitting needle. Rigging: 
No. 3 fishing line. Eyes and Blocks : from wire 
and sliced knitting needles. Ventilators : f in. 
Brass tubing, and sheet brass. Mast Head Lamp: 
Filed from a piece of solid J in. square brass, 
fitted with “ Perspex ” glass. 

General Dimensions 

Boat : Overall length, 26 inches ; beam, 
61 inches ; height, keel to main deck, 3I inches, 
keel to cabin top, 5I inches. Power Unit : 
Total length 11 inches ; height to top of f unnel , 
5i inches ; width, 3 inches ; weight, 4 lb. loaded. 






*A Tandem. Compound Engine 

by “Crank Head” 


T HE main feed pump, which is a separate 
engine, is, as far as the water-end is concerned, 
a copy of the Weir pump. But there are two 
exceptions, one being the design of the valves, 
and the other the arrangements for the feed 
discharge, and these differences will be referred 
to later on. 


side of the delivery valve-seat; reference to B, 
Fig. 42, will explain what is meant. The ports 
in the pump cylinder are situated 45 deg. on 
each side of the centre line of the pump. A, 
Fig. 42, illustrates this. One port must be cut 
in a position as at X, Fig. 41 ; that is, in the space 
between internal collars D and Di ; the second 



below D, Fig. 41. 

Having cut the ports in both 
valve-boxes, and cylinder, atten¬ 
tion must then be turned to the 
connecting pieces, X and Y. In 
the case of X, Fig. 44, it is just a 
rectangular piece of brass made to 
fit one end in the port X, Fig. 41, 
and the other end in a port of the 
same size in one of the valve-boxes. 
The passage through the connect¬ 
ing-piece was drilled and filed out 
to a rectangular section, as X, Fig. 
44. This connecting-piece was 
made a light driving fit in both 
valve-box and pump-cylinder, and, 
when assembled, the valve-box 
should occupy a position as at L, 
Fig. 42. 


of round brass as 
shown in Fig. 41, A. 
The outside was 
turned to finished 
dimensions and the 
bore was left under 
size and only rough- 
turned. The overall 
length of the cylin¬ 
der must be the 
length of the. stroke 
of pump, plus the 
water-way at the 
bottom of the liner, 
plus the length be¬ 
tween the internal 
collar D and the 
outer face of cylin- 



Fig. 42 


der. These remarks 

are a generalisation ; the actual lengths would 
have to be taken from a scale drawing of the pump. 

The valve chambers should next be made ; 
in the writer’s case, the inlet and outlet flanges 
were made separately and screwed to the body 
of the valve-box, which latter must be made 


The other connection is rather more complicated 
and is shaped as at Y, Fig. 43 ; the passage for 
the water is shaped as shown in the three views at 
Y, the most important dimension being the length 
of the passage, which must be such that, when 
the bottom of the passage is level with the 


from the solid. The chambers, two in number, 
must be finished externally and rough bored 
inside. The next operation is the marking-off 
and cutting of the ports, one in each box ; they 
must be situated in a position midway between 
the top of the suction valve-seat, and die under¬ 


lower edge of the port in the side of pump- 
cylinder at Y, Fig. 41, and the top edge of the 
horizontal portion of the passage is in line with 
the top edge of the port in the valve-box, the 
outlet flanges of both valve-boxes must be in 
alignment with each other. The edges of this 
second connection must now be turned or 


* Continued from page 671 “ M.E.” May 29, 
1947 


filed to conform with the radius of the cylinder, 
and the other to fit the outside of the valve-box. 
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The enlarged part of the cylinder and valve-box 
in the wake of the connecting-piece was cut away, 
thus allowing the latter to fit snugly on cylinder 
and valve-box. When the second valve-box is 
placed in position on the pump-cylinder, it 
should occupy a position as at R, Fig. 42. 

The next operation can make or mar the 
whole job ; for that reason, it pays to spend a 
little time and effort in securing the valve-boxes 



and connectmg-pieces in their respective posi¬ 
tions on the cylinder. Without going into 
details as to how they should be secured, it is 
sufficient to remark that, as the whole lot has to 
be heated and silver-soldered together at one 
operation, too much care cannot be exercised. 
If care is taken, a good job can be made of it. 
One thing is absolutely essential, and 
that is a flame blowlamp, or any other 
which is well up to its job ; insuffici¬ 
ent heat is fatal. 

The final machining operations can 
th’n be tackled. The first of these is to 
bore the cylinder. The writer did all the 
boring operations with the pump 
body, as it has now become, mounted 
on the faceplate; this method insured 
that all bores were parallel, also the 
faces for covers. This is essential if the 
job is going to look anything when 
completed. The large portions of the 
cylinder were first bored, allowing 
i-in. all around the liner below posi¬ 
tion D, Fig. 41, A. This dimension is 
not critical, as long as the cylinder is 
left thick enough for strength. The 
lower collar, D, is then bored, and, 

Di, bored 0.008-in. larger ; the recess 
to house the collar on the liner is then 
bored to finished dimensions ; a cut 
taken across the top flange of cylinder 
completes this part of the job. 

The pump-body is then re-set on 
the faceplate with one of the valve- 
boxes in position for boring ; in the 
case under discussion, there were three diameters in 
each bore, the first being the screwed bore to take 
the suction pipe, the second to fit the spigot which 
will be machined on the under side of suction 
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valve-seating, and the third to take the delivery 
valve-seat and locking-ring, this is illustrated at B, 
Fig. 42. The bore for valve-seatings must be 
carried far enough down into the valve-box to 
ensure that the port comes clear of the suction 
valve-seating; as in the case of the cylinder, a cut 
across the flange for valve-cover completes the 
valve-box. 

The whole assembly was then set-up in the 
lathe for machining the second valve-box; 
this is simply a repetition of the former operation 
and needs no comment. Att his stage, it was thought 
as well to subject the pump to a hydraulic test, 
which was to 200 lb. per sq. in. and was satis¬ 
factory. Should any pinholes reveal themselves 
during the test, a touch of good hard tinman’s 
solder is the remedy ; any attempt at making 
good with silver-solder would lead to trouble, 
particulatly as all machining has been completed. 

The pump liner is the next job to be taken in 
hand, and is a straightforward turning job; 
B, Fig. 41, is self explanatory. The bore should 
not yet be made to finished dimensions, as it will 
be necessary to run a light cut through it after 
it has been pressed into the cylinder. The en¬ 
larged portion of the outside of the liner should be 
turned a good force-fit in the cylinder, not 
forgetting that 0.008-in. increase in the diametet 
of Di as compared with diameter at D. This 
0.008-in. may not really be necessary, but it was 
thought that, if D and Di were both the same 
diameter, pushing the thin liner through both 
collars might make the diameter at D small; 
a leak at this position would upset the working 
of the pump, so this little extra trouble was 
taken. 

The collar at the top end of liner should then 
be turned to size to fit the recess already turned 
m flange of cylinder, and the holes around the 



Fig- 45 


top of the liner marked-off and drilled. In the 
present case, there were six holes each in. 
diameter. The liner can now be pressed into 
place, when it should occupy a position as at 
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A, Fig. 41. Once again, the pump was mounted 
on the face-plate, and the liner bored to finished 
dimensions, and the top portion bored slightly 
larger, as per sketch. The working part of the 
pump finer is that portion from D to the bottom. 

The cover for the pump-cylinder was now made 
as shown in Fig. 41, A, not forgetting a small 
spigot on the under-side to be a good fit in the 
liner. In the prototype, the valves are winged and 
fitted in groups in the suction and delivery-valve 
chests; chiefly on account of their small size and 
the lack of room, it was decided not to attempt 
making them in this way, and after considering 
ball-valves, one large winged valve, and rubber 
valves, it was decided to make the valves on the 
Kinghorne principle, excepting that each valve 
was one disc instead of the multiple discs used with 
Kinghorne valves as fitted in air pumps. It is 
open to question whether the valves as fitted 
would be successful in large pumps working 
against high pressures ; if such valves were made 
heavy enough to withstand the tendency to 
buckle under pressure, they would be so heavy 
that the wear would be excessive if not prohibitive. 
Such troubles are not anticipated in a pump as 
small as the one being described. 

To deal with the suction valves, the seating was 
turned a really good fit in the bore of the valve- 
boxes, and also a good fit on their seatings. Six 
holes were drilled through each seating as shown 
in B, Fig. 43, and a centre hole tapped to take 
the spindle on which the valve would work. A 
narrow parting-tool was then used to turn the 
face of the valve-seating in the wake of these 
holes, a few thousandths below the surface of the 
valve-seating ; see A, Fig. 43, and this procedure 
was followed in all cases. 


JUNE 5, 1947 

the spindle in position on its seating, using, first, 
very fine carborundum grinding paste, then 
finishing with a lapping compound, and when 
finished as far as could be seen, each valve had 
a perfect bearing on its seat. A, Fig. 43, illus¬ 
trates what is meant. The only difference between 
the suction and delivery valves was in the shape 
of the seating. In the case of the suction valves, 
the seating was just a disc, but the suction-valve 





Fig. 51 


Fig. 49 



Fig. 50 


The valves were next turned up, the centre 
hole bored a good sliding-fit on the valve spindles, 
and a fight recess turned around the hole. The 
valve thus takes its bearing on the metal around 
the ring of holes both inside and outside of the 
holes. Each valve was now carefully ground with 


seatings are in the form of cylinders with one 
closed end ; in this end, the holes.for the passage 
of the water were drilled, and the valve made and 
fitted as in the case of the suction valves. 

The] depth of the cylinders was such that 
a port to correspond with that in the valve- 
ibox could be cut in the wall, as illustrated 
at A, Fig. 43, and B, Fig. 42. The 
external diameter of these cylinders was 
also a good push-fit in the bore of the 
valve-boxes, and their lower edges fitted 
properly on the face of the suction-valve 
seatings. The valves were then assembled 
and pushed into their respective boxes, 
suction valve first, and then the delivery 
valves, great care being taken to see that 
the ports registered when the valves were 
in place. A plain sleeve was then turned, 
also a good push-fit, in each of the valve- 
boxes, and its length is such that it stands 
about 0.002 in. above the top of the valve- 
box when it is pushed down into position. 
When the cover is in position and screwed 
down, the pressure on the sleeve locks 
the valve seatings in position. 

At this point it may be as well to refer 
tojthe second detail in which this pump 
differs from the Weir, viz. the discharge 
of the water. In the Weir pump, there is 
incorporated in the valve-chambers a 
cross connection which allows the water to 
be discharged from one side of the 
pump. In tne pump being described, no simple 
method of accomplishing this could be seen, so a 
pipe shaped as at A, Fig. 50, was made, in which 
each leg is connected to one valve-box, and the 
water discharged through a central outlet. The 
piston and rod for the pump are made in one 
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piece, as at B, Fig. 45 ; the piston is a good fit in 
the liner and no rings are fitted, and is purely an 
experiment which it is hoped will prove successful. 
Incidentally, the pump-rod and piston are of 
bronze. The suction-pipe is illustrated at B, Fig. 
50, all joints are silver-soldered, as also is the 
discharge-pipe. The bore of the pump is -ft- in. 
and the stroke J in. 

The bore of the steam cylinder is | in. and 
stroke f in. The piston and rod are made in one 
piece of steel, and the piston is fitted with one 
Ramsbottom ring held in position by a junk-ring. 
The junk-ring is secured to the piston by four 
cheese-headed 4-B.A. steel screws, the heads of 
which fit in counterbores in the ring and are 
flush with the top of the piston. Fig. 45, A, 
illustrates the construction of piston. It will be 
noticed that the centre portion of the top of 
piston has a slot cut across it ; this is to enable 
the pisron-rod to be screwed into the crosshead, 
A, Fig. 47. Reference to Fig. 45 will shew a hole 
drilled through the rod at the junction of the 
piston and pump-rods; this is to accommodate the 
point of the set-screw in the crosshead, and as the 
hole is half in each rod, when the rods are 
screwed into their position in the crosshead, and 
the set-screw is screwed home, the rods cannot 
possibly unscrew from the crosshead. 

The piston-valve is actuated by the movement 
of the piston-rod through the bridle-gear, one 
link of which is shown in side and end elevation 
at Fig. 46. The round end of the links passes 
through and is a good sliding fit in the holes in 
the gudgeon-pin, B, Fig. 47. It will be seen from 
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the sketch that the gudgeon-pin is made in two 
halves, joined together by a i-in. steel stud 
which is screwed half into each portion of the 
gudgeon. In actual practice, the gudgeon-pin is 
a cylindrical pin which passes right through the 
crosshead and is the same diameter throughout. 
Had that been so in the model, there would have 
been very little metal left in the working ends of 
the pin after the holes had been drilled, and this 
could only have been obviated by increasing the 
size of the crosshead, which would have made a 
clumsy job. 

Fig. 46, B and C, show two views of the 
gudgeon-pin, and, apart from stating that the 
reduced portion in the centre of B is a working 
fit in the bore of the crosshead, and that the 
distance between the inside faces of the enlarged 
portions is equal to the thickness of the crosshead, 
the sketches will explain. The links and cross¬ 
head are of steel, and the gudgeon-pin is brass. 
Fig. 48 is a plan and end-elevation of the cross¬ 
head through which the slide-valve spindle passes, 
and is held between the ends of the links ; the 
reduced portions of the crosshead are a working 
fit in the holes A, Fig. 46. 

Fig. 49 is the column secured at the top end to 
the under-side of the steam cylinder, and at its 
lower end to the pump cylinder ; the hole in the 
centre of column is to accommodate the fulcrum- 
pin on which the links swing, and is bushed. 

Fig. 51 is a part section of the cylinder drain- 
cocks, and is just an ordinary needle-valve, which 
needs no description. 

(To be continued) 


Concrete Facts 

(Continued from page 686) 


There is a great difference ; the former takes its 
initial set very quickly as well as hardening 
quickly afterwards ; the latter sets at about the 
same speed as ordinary Portland cement, but 
hardens much more quickly afterwards, attains 
its strength quicker, and can have the shuttering 
removed much earlier than with Portland cement, 
it is also stronger finally. 1 

Draining 

In an article in The Model Engineer 
(February 1st and 8th, 1945) on ground level 
railway tracks, some excellent advice was given 
but in my opinion the writer omitted certain 
points. For example, soak-aways to the side 
drains (or French drains, as we call them) are 
quite ineffective unless die soil in which they 
are dug is reasonably pervious to water, or unless 
they are dug deeply enough so as to reach a 
pervious stratum. Such soak-aways dug, for 
instance, in London clay, would be of little use, 
and in a case like that it would be better to run 
a drain away from the track to a lower point 
from which the water could get away easily. 

There has been mentioned for use as railway 
track ballast, pea-gravel; this material may 
vary in different parts of the country, but the 
stuff that I know as pea-gravel or pea-grit is a 
small rounded stone of about | in. to in. 
diameter. Now for use as ballast under a railway 
track we want an angular stone, such as crushed 


gravel or crushed rock. Examine a full-size 
railway track and note the ballast ; see how 
different it is to walk on as compared with the 
shingle (which is rounded) on the sea-shore, 
and you will appreciate my point ; the shingle 
allows your foot to sink in and tends to spew 
up all round your foot; the angular stone 
ballast takes the load without shifting to any 
extent, and in turn transmits the load to a 
larger area of the soil beneath. 

Warning 

There is another point on which I notice that 
amateurs (and professionals sometimes, as well) 
make a mistake, and that is in the use of timber 
in conjunction with concrete. As a general 
rule timber should never be buried in concrete 
since the air cannot get to it, and it will rot 
away ; this is particularly noticeable at the point 
where the timber enters the concrete, for instance, 
an upright timber post set in a concrete base, 
as used, perhaps, in a passenger-carrying minia¬ 
ture railway, will probably break off in quite a 
short time ; this is true, even if the timber is 
creosoted. Wherever you use timber, place it 
so that the air can get at it. There are, of course, 
some timbers which are very durable, particu¬ 
larly when completely buried in the ground or 
are completely under water, but they are not 
normally the timbers which are purchased at 
the ordinary timber yard. 
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THE PLYMOUTH SOCIETY GETS GOING 


by R. W. Dunn 


O N Monday, April 21st, the doors were opened 
at Messrs. Bartons (Morris) Motor Show¬ 
rooms for the first Exhibition to be staged by the 
Plymouth Society of Model and Experimental 
Engineers. Opened by the Rt. Hon. The Earl of 
Mount Edgcombe, who was supported by 
The Lord Mayor of Plymouth, success was 
assured from the opening day, for during the 
brief 12 days that the show was on view to the 
public, no fewer than 11,000 people paid for 
admission. 

Much credit is due to the organising Secretary, 
Mr. J. W. Moyse, and his helpers for the hard 
work and enterprise put into this inaugural show, 
especially when it is stated that such an out¬ 
standing number as 385 Exhibits, was made 
possible on this, its first show. The Directorate 
of Messrs. Barton’s Motor Company, contributed 
in a very high degree to the success of the show 
also, in allowing their sumptuous and;*well 
lighted Showroom, which is situated in the best 
part of the town, to be used for this event, 
and’their kindness will not be forgotten by any 
of the Members of the Society. 

The photograph reproduced, taken by Ply¬ 
mouth Industrial Photos, shows the general 


view of the Engineering Models, which is only a 
portion of the area taken by the Exhibition, and 
does not include the Boat and Aircraft Section, 
the items of which comprised some 170 exhibits. 
On the Engineering side there were 41 Locomo¬ 
tives (one io) in. gauge), 39 Stationary Engines 
and Traction Engines, some of which were 
working the whole of the show on compressed 
air, supplied from Messrs. Barton’s Air Service 
Mains. There were also a good show of tools 
and appliances, electric clocks, etc., making a 
grand total of 385 exhibits. 

Evidently the Plymouth Society has nothing to 
fear from any of its rival Societies efforts as far as 
exhibition is concerned, for the writer, in talking 
to several enthusiasts, gained the information 
that the Plymouth Show was well ahead of any¬ 
thing seen at other large provincial centres. 
That all this has been achieved in such a short 
time since the Society’s inauguration only last 
Autumn, speaks volumes for the energy and 
ability of the Hon. Secretary, and Standing 
Committee of this now prosperous Society. 
Anyone wishing to join should write to Mr. 
J. W. Moyse, 3, .Evelyn Place, North Hill, 
Plymouth. ,: 
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